Reactive oxygen species-mediated synergistic and preferential induction of cell death and reduction of clonogenic resistance in breast cancer cells by combined cisplatin and FK228.
Safe and effective combination chemotherapy regimens against breast cancer are lacking. We used our cellular system, consisting of the non-cancerous human breast epithelial MCF10A cell line and its derived tumorigenic, oncogenic H-Ras-expressing, MCF10A-Ras cell line, to investigate the effectiveness of a combination chemotherapy regimen in treating breast cancer cells using two FDA-approved agents, cisplatin and FK228. Cisplatin and FK228 significantly, synergistically, and preferentially induced death and reduced drug resistance of MCF10A-Ras versus MCF10A cells. The ERK-Nox-ROS pathway played a major role in both synergistic cell death induction and GSH-level reduction, which contributed to the synergistic suppression of drug resistance in cells. Enhancement of the Ras-ERK-Nox pathway by combined cisplatin and FK228 significantly increased ROS levels, leading to induction of death, reduction of drug resistance, and induction of DNA damage and oxidation in cancerous MCF10A-Ras cells. Furthermore, synergistic induction of cell death and reduction of drug resistance by combined cisplatin and FK228 in breast cells is independent of their estrogen receptor status. Our study suggests that combined cisplatin and FK228 should be considered in clinical trials as a new regimen for therapeutic control of breast cancers.